In the course of our screening program for the antiherpetic agents from soil microorganisms, a new antiherpetic agent has been isolated from Streptomyces sp. strain No. 758 and was named AH-758. From the structural elucidation, it was concluded that AH-758 was a new 16-membered macrolide antibiotic belonging to bafilomycin group. However, it remarkably differed in a substituent in the C-21 side chain from bafilomycins. AH-758 inhibited viral proliferation in infected Vero cell culture, and 50% effective concentration (EC50) of AH-758 was 0.09/ig/ml. While, 50% inhibitory concentration (IC50) of the compound was 1.3 //g/ml against the cell growth. In addition, AH-758 showed strong antifungal activity and weak antibacterial activity. In this paper, we described the taxonomy, fermentation, purification, chemical structure, physical and biological properties of AH-758.
Materials and Methods

Microorganisms and Cells
Th£ producing organism, strain No. 758 was isolated frorh a soil sample collected in Kumamoto City, Kumamdtb, Japan. Streptomyces rochei IFO 12908 was used as type strain. Test organisms for antimicrobial activity wbre obtained from IFO. Herpes Simplex virus type 1 strain KOSand Vero cells were provided by the Chemo-Sero-Therapeutic Institute.
Taxondmic Studies
Cultural and physiological characteristics were determined by the methods of Shirling and Gottlieb1}, and WaksMan2).Carbohydrate utilization was investigated by Using the procedure of Pridham and Gottlieb3).
biological Assay The antiviral and anticellular activities of AH-758 were measured by the plaque reduction assay4) and cell growth inhibition test5). Con fluent monolayers of Vero cells NOV. 1995 (1 x 106cells) in 6-well plastic plates (35mm diameter) were infected with 100 PFU of HSV-1 (KOS). After 1 hour adsorption period at 37°C, the cultures were overlaid with 2 ml of Dulbecco's modified Eagle minimum essential medium (DMEM) containing 2% heat-inactivated fetal calf serum and various concentrations of drugs. The cultures infected with HSV-1 were incubated in the CO2 incubator, and fixed with formalin and stained with crystal violet in methanol at 3 days after infection. Cell growth inhibition test was examined as described below. Vero cells were seeded in 6- Optical rotation was determined on a Jasco DIP-360 digital polarimeter. The IR spectrum was taken in KBr tablets on a Jeol JIR-6500Winfrared spectrophotometer. O-C-Ox1,CH=x8,Ox4,C=Ox4.
Structural Elucidation
Partial structures I, II, III, IV, V and VI (Fig. 3) were deduced from the^^H COSY and^-"C COSY spectra. The partial structure I was deduced by the correlation from the signal at 3H 3.26 (H-7) through 3H The bafilomycins consisted of ten types derivatives differing from the substituents at C-7, C-19 or C-217). AH-758 was deduced as a C-21 substituted derivative of bafilomycin B2. The residual carbon signals were assigned as follows. In the 13C NMRspectrum carbonyl signal at 3C 166.2 showed higher intensity than that of 3C 165.4. This fact may be explained by the presense of two carbons having 133.0 (C-2' ), 135.6 (C-3' ) and 166.2 (C-4' ) were assigned to fumarylester, which supported by the partial structure V (Fig. 3 ). An oxymethylene signal at SH 3.63 (H-5'), which showed the correlation with a signal at Sc 71.5
(C-5r) in the XH-13C COSY spectrum, showed no correlation with the other signals in 1H-1H COSY spectrum. Taking into consideration of the partial structure VI (Fig. 3) , a carbon signal at Sc 165.4 (C-9') and a residual formula -NH, the C-21 substituent was elucidated as 3'-(5"-oxo-2"-pyrrolin-2"-yl)methyloxycarbonyl acryloyl, commonly named as (5-oxo-2-pyrrolin-2-yl)methyl fumarate, which supported by the fragment ion peak at m/z 211 in the EI-MS. From the results described above, the structure of AH-758 was determined as shown in Fig. 4 .
Antiviral Activities
AH-758 showed the antiherpetic activity of 0.09 /ig/ml as EC50 against HSV-1, and cytotoxicity of 1.3 /ig/ml as IC50 against Vero cells. Therefore the selectivity (the ratio ofIC50 to EC50) of AH-758 was calculated as 14.4. The effects of AH-758 on other viruses such as human cytomegalovirus, influenza virus and respiratory syncytial virus were examined. AH-758 strongly inhibited proliferation of human cytomegalovirus at the lowest concentration of the range tested (0.5ng/ml) without cytotoxicity.
AH-758 indicated 50% inhibition against influenza virus and respiratory syncytial virus at 1.6 and 2.8 ng/ml, respectively. Interestingly, AH-758 inhibited both DNAvirus and RNAvirus without viral selectivity.
Antimicrobial Activities It showed rather strong antifungal activity against Saccharomyces cerevisiae (MIC, < 0. 1 /ig/ml) and Aspergillus niger (MIC, 0.5 jUg/ml). The antimicrobial activities of AH-758 were similar to those of bafilomycins7).
